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Controlled Fragmenta* ion ,of 
3«/$ö AA Pj?ö4«ptiies! Mk 27; by Bobber Li-nörs 

gffitfr.«A. 

;$Y®'ÖW®£Sr 

IV This test was conducted to determine the fragment mass and 
fragment velocity d/fi>a of 3il/ip  AA Projectiles ifk 27-2, Gompo- 
sitiön B leaded, having rubber shaped charge liners with twelve 
longitudinal grooves running the length of the explosive cavity» 

2»  a. The subject projectiles p^oduc^d (l) strip fragments 
Varying from, $*-$/:k"  to 6»* in ie/n&tfo^. <^;|. fragments 4-3/4" or .' 
greater in length averting i4&\gf~a&s'eäeh:, £"4 (3) strip fragment 
'Ve.i<5»c-ity. '&v^^]^i^yU%$.6'!'^Bi^0iß;^»<'' ''.':•'*'     ..;••.• . 

,       b»    Stri> |;ragme;nts. fro^^l'odectiles equipped with copper 
s.hÄpeW ohafrge Xihf*s, refexseiiee.' (e:) * averaged, slightly less; in 
length and ^i-glfttlj: more in tt&$;a when compared with fragments 

"lucedTby ^übb#*v«h^pe;4''C'här^e/lined projectiles;« 

c»    Th© result^ pf: .the limited hiyaber of rounds tested 
indicate that there were no Appreciable differences between.the' 
fragmentation characteriftiös Of 3'*/50, Projectiles Mk. 2'fr2 equipped 
with either oopper Or rubber Shaped, e,ha5g0^ liners * 
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ÄA P*p3%ätfles Mk ?? • By KüWser- ixners 

P.äRTJBJ 

TWTRtaDtiGTIäN 

jL".     AÜTHORJTT* 

Thl;s. test was. authorized jbj reference  (a)  and conducted under 
Task Assignment NPG*R>2^-»3$~i-52j. reference  (b;j>. 

2>  REFERENCES,:,. 

a, SÜORD cOhf lt:r NP9 Re2c^.HRKs=r j.b •ßer 3339Ö of >X Feb 1952 
be BDORD conf It*'#9 Re2c~HRk:SAW &er 23964 of 4 Äug 1951 
c. HP 3epnf Report No,. 8,90 öf 17 Dec: 1951 

3.  BACKGROUNDS      . 

As part' of - a general program for the development Of projectiites 
with controlled fragmentation., the Bsireau of Ordnance designed a 
rubber shaped change liner for the 3^/50 AA Projectile Mk 27-2 
haying twelve grooves runhihg lohgitudihaily the f"li length of the 
.explosive cavity* The purpose of the liner is to produce twelve 
rod-like, fragment s< upon, dietonat-ionr 

' km,   OBJECT OF TE§T;;: .'..'.. 

This teat wä,s conducted to determine t.he.- fragment mass and 
fragment velocity data of 3"/5Q - AA Projectiles Mk 27T»2*,;Cp,mpo~ 
öitiön B loaded, having rubber shaped charge liners with Wei*© 
longitudinal grooves running the length of the explosive cavity; 

••$* , P^&SÖDJOF Mß$S. „        .;;.•- '"""•'; 

a« Date Pfp-Je.ct,r fetter   /- ' 1 February 

\>:i>.\  Date All, Niecessary Material Received 12 February 

-.&». Data Coiniaeneed Test 4 March 

do :ipi.ate Completed Törst 14 Maren 

:SE5yR'IT.t INFORMATION,. 

7;;';^^' 
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REPOET NO* 988 

Controlled Fragmentation of 
AA, Pra-jectil.es Mk 27. by Rubber Liners 

PART.:C 

DETAILS OF TEST 

6*. PE'SCRiPTION OF ITEM UNDER TEST: 

3f"/5Ö AA. Proiectiies Mk 27-2 

a»  Six (6) rounds, each equipped with rubber shaped charge 
linqr, O'iöÖÖ to OUIOO* thick in the grooves and 0',fÖ30 tö 09035 in 
the .flats and having twelve grooves, 1/4" high, 75° apex angle, 
and 5tf75 long. The base of the cavity was filled with hot melt 
to a depth sufficient to seal, off the ends of the lins£ groove.-, 
The, remainder of the cavity was filled with Composition B a£ the 
Naval Jiine Depot, Yorktown, Virginia» The adapter cavity was 
filled with Composition C-3 at the Proving Ground. The weights 
of the jprojectiles were as follows;: 

'fid* Empty Comp. B Comp. C-3 Total 
-No. Test Wt.dbs*} Wt.flbs.) Wt,(lbs*) Wtr(lbs.) 

1 'Has s 9.16 0.72 •0*17 10,05 
2 Mass 9.15/5 0*745 0*16 1Ö.Ö6 
3 Mass 9.13 0.74 • 0.1Ö 10*05 
4 Velocity 9.12 0.73 0.17 10*02 
5 Velocity 9.10 0.73 0.18 10*01 
6 Velocity 9.14 0.73- . 0,1? IQ,$4- 

7. PROCEDURE: .  ^       - 

a. Mass Distribution: 

A special engineer»® cap was inserted into the Compo- 
sition C«3 for initiating the explosive. Each projectile was 
placed in a cane fiberboard box and detonated *n sawdust at the 
Fragmentation Chamber* After each detonation, the sawdust was 
sifted and the fragment^ recovered by the use of sieves and a 

lc- separator* . 

b. fragment Velocity:  y 

fach warhead was placed vertically in the center of a 30: 

foot radius arena with its center 6 feet above ground, level and 
initiated from the top by a special engineer's blasting cap. The 
arena consisted of 15 foot high, 1" thick steel panels from 350°-to 
5i5* and 125* to 190* longitude. One 35mm Fästax Camera was placed 
,250 feet from the arena to record fragment velocities by the usual 
high speed photographic technique. 
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Controlled Fragmentation of   , 
,AA Projectiles Mk 27 by Rubber Liners 

81.  RESULTS AMD DISCUSSION? 

a, .Fragment pass distribution photogxrajihs are shown iyi 
Fijgures 1 to 3 inclusive and the data' are tabulated in 'T£]bie I.. 
Reference (c) data on similar projectiles equipped with, copper 
shape charge iiners and without liners are also listed in Table I* 

b» The strip fragment, lengths (greater than 2- 
were as follows:. •      ••'  a  No. Strip Fragment. Lengths 

5-3A" or ~ ' 

•3/4") produced 

Rd* ' 
'No. Liner 

1 Rubber 
2 V 

3 it 

1 Copper 
2 It 

3 st 

1 None, 
2 tt 

St . 

;^e?r *-*A»K.*,3A» J^Wftffi a=2ZM!^^ 
; "    7. 3 7 
t 2 6 ^ 

12, ft- I « * 
0 9 f. I 
2 6 4 > 
2 4 4 • .    * 
o 0 8 x • 

•i .o i K 

Although the above data indicates that the rubber shape charge 
liner produced more of the longer strip fragments, "the average 
weight of these fragments is less than those produced by the copper 
shaped charge liner«. For fragments 4*-3/A.,> or greater, in length 
those, from the .projectiles with rubber shaped charge liners 
averaged 144 grams in. weight wr&ereas the. copper shaped charge liner 
produced fragments averaging 1&Ö grams each». 

c«. The detailed strip fragment velocities ar§ listed in 
Table» it,. The average median velocity of the projectiles equipped 
with rubber shape charge liners! was 2250 feet per second* 

r&M. 

CONFIDENTIAL 
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Controlled Erägmentätiph. of 
jit/So &A. Pröäectiies Mfc 2? fey Rubber J,1W,B 
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9•••; . a 
v&r; 

CONCLUSIONS 

>•'• The subject projectiles produced (1) strip fragments 
varying ftorn 3*3/£:^ W o"' in length, (;2) fragments 4^3/4* or 
greater ife.iQ»gthj averaging i^fr grams each? and (3) strip fragment 
vesio-city averting. ^250 ft »/sec»     ' x      - 

b« Strip fragments from projectiles equippeCwitb7 copper 
shaped bharge liner's.,- reference VP)> averaged slightly less in 
length and slightly more in mass when compared with fragments 
produced fey rubber shaped charge lined projectiles* 

c-s The results of the limited number of rounds tested indicate 
that there •were ho appreciable differences between the fragmentaition 
ehäraätöristic> öf 3>/§,Q Projectiles ijk 27:~2 equipped; witli either 
cfepper '6:r: «abfeer ahai&ei|, char-go. lifeer-ä« 
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TABLE II 

j^AaMTCWf yELOC-ITY DATA. 

35pm Fastax Camera.     ' S10 framed per ^c. 

Rd,,if 3»/50 fe 2-M •*«•" B: * 0.73 Lbs, 

Total Weight 10.02 Lbs, C°*P- 0-* - 0.17 Lbs. 

yaiocitv (f^A 

21270 

2270 

2270 

2220 

2070 

2250 
i 

.2220 

Longitude 
Zone  .._ - 

- 0^~5° • 

Frame in 
Hit OcO* 

Which 
irra'd 

No:» 
Fi 

Rod-like 
•apmerits 

42 1 

j 17 5°-18.0" 42 1 

1 
1 155*-160* 42. 1 

> t56-%& 43 1 

:•-• '  l 

• I70*r.l75* 46 ,1 

*t -»" Median , 
* 

--*>.-; .;;', '   Ayerage. 
,, • 

M^ 

•CONEi'DENTiAL 
SECURITY.' INFORMATION 

, •; --    *      „ j *   /i   A^- \ , 

APPENDIX, C 
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GgiitooDLled, Eragmehtäfelon of, 
3»/50 AA Eraaeötil^si M 27 by Rubber Liners 

TAfiLE .11 iCöntiä^H): 

:3:f5mm Faistäfc Camera 

Rd*  2|j  3»/5Ö AA Mk 27-2 

Total Weight IÖ.Ö1 Lb.«;* 

Longitude. 
• Zone 

Ö;°-5*. 

30*^5:* 

•Mediän 

Frame in Which 
Hit.Occurred 

43- 

43 

43 

' 44 

3210 frames per sec. 

Gbrap» B — 0.7;3 liba* 

Gomp«,  C-3  *• Q'älÖ- Lbs* 

'Nfö.« Rod-life.e- 
Frä*^«*.* Velocity (f/sV 

1 2240 

•"""t 2240 

" t 2240 

.t 2190 

2240 

,'--y 

''GQNFiDE^XSAt.   . 
:SE'c:u.Ri$Y:: !KFöR!#T.IO:K 2 APPENDIX C 
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•AA Projectiles fflc 27 by Rubber Linerö 

TABLE. II (^Continued) 

35mm Fas/tax Camera 

RdV 3,. yrtW AA Mk:2>-2 

Total Weight 10.04 Lbs. 

3210 f'rames per sec. 

COP?« B « °>73 Lb^ 

Com?. Cf3 - 0.17 Lbs. 

Longitude 
Zone-  . 

Frame,  in Which 
•m +.  Occurred 

Mo.- Rodr-lijke 
Fragments .,_ 

30°^35tt 41 .__ 1 

175**180» 4? \ 1 

Iü^-ISO* • 42 1 

Q°?5* 42 1 

3.5»-2Qf 46 2, 

125«-130° 47 ' • • 1 

Median , 

A-ve-rage „ 

Velocity (f/s) 

23:50 

2290 

2290 

2290 

2090 

22 60 

2230 
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